Increased exposure to estrogens disturbs maturation, steroidogenesis, and cholesterol homeostasis via estrogen receptor alpha in adult mouse Leydig cells.
Deteriorated male reproductive health has been connected to overexposure to estrogens or to imbalanced androgen-estrogen ratio. Transgenic male mice expressing human aromatase (AROM(+) mice) serve as an apt model for the study of the consequences of an altered androgen-estrogen ratio. Our previous studies with AROM(+) mice showed that low androgen levels together with high estrogen levels result in cryptorchidism and infertility. In the present study, the AROM(+) mice were shown to have severe abnormalities in the structure and function of Leydig cells before the appearance of spermatogenic failure. Decreased expression of adult-type Leydig cell markers (Ptgds, Vcam1, Insl3, Klk21, -24 and -27, Star, Cyp17a1, and Hsd17b3) indicated an immature developmental stage of the Leydig cells, which appears to be the first estrogen-dependent alteration. Genes involved in steroidogenesis (Star, Cyp17a1, and Hsd17b3) were suppressed despite normal LH levels. The low expression level of kallikreins 21, 24, and 27 potentially further inhibited Leydig cell function via remodeling extracellular matrix composition. In connection with disrupted steroidogenesis, Leydig cells showed enlarged mitochondria, a reduced amount of smooth endoplasmic reticulum, and an accumulation of cholesterol and precursors for cholesterol synthesis. The results of studies with AROM(+) mice crossed with estrogen receptor alpha or beta (ERalpha and ERbeta, respectively) knockout mice lead to the conclusion that the structural and functional disorders caused by estrogen exposure were mediated via ERalpha, whereas ERbeta was not involved.